<> 


<> 


MATHEMATICAL 


G A M FE: 


EXPLAINING, 


The Deſcription, Conſtruction, 4 
and uſe of the Numerical Ta- [* 
ble of Proportion. 3 


{By help whereof, and of certain Cheſſ- £ 
men ( fitted for that purpole ) any = 
Proportion, Arithmetical or Geo-F® 
metrical (without any Calculation |" 
at all, or uſe of Pen) may be rea-[' 
dily, and with Dclight reſolved,j? 
when the term required, exceeds i 
not 100000, - 


By E. W. | 
—— pt = 
Omne tultt punftum, qui miſcuit utile dultl. 


LONDON, Printed by 7. Grover for radde,asl 
the Sign of the - angel in Little Britain. 26086 = 


- 

*" 8 

a8 FanY  - 

p _ >. 

bs MG, . CONE 7. 74 
LEE PIES + -? 


”. 
, 


. L H - 3 re” , 
got LS F of 
TAE 
i « --— * 


—_ 


| THE 


PREFACE 


HIS Inſtrument I at 
firſt intended for my 

own private-ufe and 

delight, not concet- 


ving it worthy to ſee the Light : 
but being ſince informed by 
others, (well versd in the Ma- 
thematicks) and finding alſo.by 
Experience, that it may prove 
uſeful for others {and, Bonne 
quo communins eo melins ) I have 
permitted it-to launch inte the 
Ocean, of Cenſure /; Hawbeit, 
I preſent it chiefly to ſuch- as 
(in ſome competent Manner) 
have already acquainted-them- 
| Klves with: the avodern uſe of 


- ——— —————————_ 
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Arithmetick, I mean, by Lo- 
garithms, Decimals, and Scales 
for, they may be able imme- 


diately to apprehend the uſe 


thereof, and that with. ſome 
Pleaſure and Delight. To o- 
ther Arithmeticians, not _ ac- 


quainted with that kind of. 


Artificial Arithmetick, it may 
(at firſt) ſeem ſomewhat more 
difficult. But unto ſuch as 
are not at all vers'd in Arith- 
metick, I may object Plato's 
Inſcription placed over the 
door of -his Academy, con- 
cerning Geometry, ( including 
alſo Arithmetick ) Nemo Geo- 
metrie ignarus huc ingreditur. 
It profeſleth to render -you the 
term. required in any -queſti- 
on propounded, when it will 
not amount -to -above 100000, 
that is, when it exceeds m= 

| ve 
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five Figures or Places, and 
that it will clearly do, (eſpe- 
cially towards the beginning 
of the Scale) when the Term 
or Terms out of which the 
Dneſtion 1s to be produced, 
are rational numbers, viz. when 
the Term required to be ex- 
trated from them, will be 
(preciſely) a whole: number, 
without-a Fraction attending 
it-z but when the Term or 
Terms given, arezrratiovalnum- 
bers, which will produce a 
mixt number, conſiſting of a 
whole part, together with a 


' Fraftion, in that caſe it will 


repreſent unto you only the 
whole part thereof, without 
the -broken part or Frattion ; 
which Defect ( nevertheleſs ) 
w1ll occaſion no Inconvenience 
in the- practice of this [nſtru- 


ment, 
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ment, the broken part of a 
number of ſuch an Extent be- 
10g not conſiderable in Quelſti- 
ons of ordinary practiſe, as 1s 
well known to all Artiſts - 
This Advertiſement I have 
thought fit to premiſe, leſt 
it might ſeem to promiſe. more 
than it can perform, 'and ſo 
cauſe the Pra@itioner to be fru- 
{trated of his ExpeCtion. 
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CHAP. 1. : 
The Definition, Deſcription, and Conflru= 
Aion of the Numerical Table off Pro- 


portion. Page I. 
pw” CHAP. 2. 
Nuneration upon the Scale of Num- 

bers. P. 17. 
*% CHAP. 3. 
Numeraeion upon the Alphabets and 

Tranſverſals. P.27. 

CHAP. 4. 


Application of the Table in the Reſolution 
of theſe Propoſitions following. Pp. 53. 


I. To three Numbers piven, to find a 
fourth in a dire Proportion. ibid. 
2, To three Numbers given, to find a 
fourth in an inverſed Proportion. P. 60. 
3. One number being given to be multi- 


plyed by another.to find the Produdt. p.62. 
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4. One number being given to be divi- 
ded by another,to find:the Duotient. p.67. 
5. Two Numbers being-given, to find 
a third. Geometrically proportional unto 
them, and to three, a fourth, and to four 


| @ fifth, OCs P. 725 


6. To extra the ſquare root of any 
Number given under 10000000000, 
P- 73+ 

7. To extra@t the Cube-root of any num- 


ber given under 1000000000000000., 


P79. 
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Mathematical Game. 
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CHAP.I. 


The Definition, © Deſcription, and 
ConſtruFion of the Numerical 
{able of Proportion. ' 


+7 ( ' Table of Proportion is an In- 
(trument framed” by Loga=- 
rithms, - and-invented for the 
more eaſe reſolving of Arith= 

metical and Geometrical Operations. 
In Natural or Vulgar Arithme- 
| tick,” the Propoſitions are reſolved 
by uſing the Numbers themſelves, as 
if 4 were given to be multiplyed by 
2, we ſay, two-times four makes 5, 
A5 the 
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the Produc. In Artificial Arithme- 
tick, if the ſame Queſiion were pro- 
pounded, inſtead of 4 and 2, we take 
their Logarithms 3 {gif the ſame Lo- 
earithm of 4 (being 0,602060) be 
added to the;Logarithm of 2, (being 
0,301030 ) their Sum is 0,903090 
which being found in the Table 
of Logarithms, is the Logarithm” of 
8, the Produd, as before. Howbeit 
here in the uſe of this Inſtrument we 
need *not Multiply or . Divide, Add 
or Subſtrat, which, for the moſt 
part, perplex and difcourage 'the Pra- 
Qitioner ; but, by the | motion of 
certain Cheſſe-men ( fitted for that 
Purpoſe) we pertorm, with Plea- 
ſure and Delight, - the hardeſt' Propo- 
ſitions of Arithmetick and Geometry 
without charging: the Mind or Me- 
mory with any , thing, which may 
ſeem burthenſom or ditiaſiful. 

Tl. This Inflrument is twofold, Nu- 
aherical. or Trigonometrical. | 

II. ' The Numerical Table: of Pro 
portion. an Inſtrument, by help where- 


of, 
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of,” and of certain moveable Cheſſe-nith, * 
all Dueſtions Arithmetical © and: [Geos I 
_ metrical ( performed by” Multiplicatl= 7 
on, Divilion, or the Golden Rule, 
and not Trigonometrical ) together with 
mean Proportionals, and the Extra@ion 
of the Roots of all Squaye-numbers un- 
der 11 places, and of all Cube-num- 
bers under 16 places, as well in mixt 
aha broken, as in whole numbers ( when 
the Term required exceeds not 100000) | 
are with great Eaſe and Exafineſs re- |} 
ſolved, For we intend not here-to * 
meddle with any Queſtions, that 
are performed by the DoGtrine/ of 
Triangles, referring them to be han- 
dled in the uſe of the: Table of Pro- 
portion Trigonometrical. 

IV. Of the Numerical Table of Pro- 
portion, theſe things offer themſelves to 
be conſidered z, viz. the Deſcription and 
Conſtruion, or the Uſe. 

V. For the more plain deſcribing 
of this Inſtrument, it may be ſaid to © 
conſiſt of two parts, viz. the Body of * 
the Table it ſelf and ſubſtantial: part, * 

or .. 
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or the Appendants and circumſtantial 
part thereof. 

VI. The Body of the Table it ſelf 
is a Scale of unequal parts, broken of 
into Fraftions, and. hereafter ( for di- 
ftinFion ſake ) called the Scale of 
Numbers. This Scale is nothing elſe 
but a line of Numbers, broken off 
into 36 Fractions or <qual parts:: 
Now, what a line of Numbers is, 
hath been heretofore taught by Mr. 
Gunter, in his Book of the Crofi-ſtaff, 
and is well enough known to all mo- 
dern Artiſts. 

VIE. - 4 Fratiion-. of the Scale- of 
Numbers is an equal part of the ſame 
+ Scale, conſiſting of Lines, Spaces, and 
* Diviſions : So this Scale is broken off, 
or- divided into thirty fix of thoſe 
equal Parts or FraGtions, numbred at 
their right ends by 1, 2,3, &e. to 
36, of which, the part ſigned at.the 
| left end thereof by 1060, is the firſt 
{ Fraction, that ſigned by 107, is -the 


VIE Each 


Liidus Mathematicus e* 

VIII. Egch of theſe FraGions con- 
fiſts of three Lines and two Spaces : 
For the pricked line which-you find 
placed under each FraQtion, is not 
to be taken as any part thereof, but 
hath another uſe, as ſhall be declared 
in-the proper place. 

IX. Theſe Fradtions, together with 
their Lines and Spaces, muſt be under- 
ſtood to. joyn reſpectively one to another, 
in ſuch ſort, that the whole Scale of 
Numbers may be conceived to be one en= 
tire and continued Line: Fox Exam- 
ple, The right end of the firſt Fra- 
dion marked by 1 A. muſt be con- 
ceived to joyn with the left end-of 
the ſecond Fraction, ſigned by 107, 
and the Right end of the ſecond 


-Fration, marked by 2. B, muſt be 


underſtood: to joyn with the left end 
of - the third FraQtion , noted by 
114-: And fo conſequently of the 
reft in their Order: ſo that the 
whole Scale-of Numbers beginning at 
the left end of the firſt Fraction, 
( figned . by 100.) and . ending - 
e 
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the right end of the laſt FraQtion 
(noted by 36 F.) mult be conceived 
to be-one entire and continued Line, 
as aforeſaid 3 and therefore, ( by far- 
ther Conſequence) in mounting up- 
wards the left end of the laſt Fracti- 
on, ſigned by 939, mult be alſo 
conccived to joyn with the right end 
of that above it, ſigned by 35 E. and 
{o-of the reſt, in aſcending upwards, 
until you mount to the beginning of 
the Scale. . | 

X. The entire Scale of Numbers is 
firſt divided into a thouſand unequal 

arts, which are hereafter called Hun- 

dreds, and diſtinguiſhed by having three 
Figures placed at the beginning of each 
of them :. So 100 (at the beginning 
of the Scale) are the Figures of the 
firſt Hundred; 101, of the ſecond 
Hundred ; 102, of the third Hun- 
dred 3 103, of the fourth Hundred, 
&c. . 

Xl. Each of theſe Hundreds are 
again ſub-divided into ten other unequal 
' parts, hereafter called Tenths and each | 

Foe Tenth 
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Tenth alſo ſuppoſed to be again divided 
into ten other parts, called Units : For, 
the Diſtances between the Tenths, 
being ſmall, they will not admit any 
real divifion of the ſame Tenths in- 
to ten other parts: And therefore ' 
you are to ſuppoſe them to be ſo di- 
'vided; and hereafter, when you 
ſhall have occaſion'to uſe thoſe parts, 
you are to. guels at them, - as to 
dire& your Eye to the middle of - 
them, when you are to take five of 
theſe Units; and ſomewhat beyond 
the middle, when fix of them are 
propounded, &c. Howbeit, - becauſe 
at the beginning of the Scale of 
Numbers, the diſtance of the Tenths 
are ſo large, that you cannot readi- 
ly (in manner aforeſaid ) gueſs at 
the Units comprehended betwixt 
them 3 I have cauſed that diſtance 
upon the firſt ſix Fractions, to be 
divided into five parts, each part 
repreſenting two Units. and from 
thence upon the ſix Fractions next 
after following into two parts, each 
pare 
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part repreſenting five Units: In the 
mean time, diſtinguiſhing the Tenths 
comprehended'. betwixt . every two 
hundreds, by (harp points. rifing frota 
the middle. line of the Scale into 
the uppermoſt - ſpace thereof, ' and 
upon all the reſi of the Scale, leaving 
he Units to be 'gueſled at, as afore- 
ald, 

XIL To deſcribe the Hundreds and 
Tenths upon the Scale of Numbers ; 
Having firſt prepared a Scale of 100 
equal parts, containing in length, the 
hundred part of the . whole intended . 
Scale of Numbers (which Scale of equal 
parts,. muſt . be ſuppoſed to be divided 
into T1000 equal parts, the . diſtance 
betwixt each hundred part thereof, bein 
ſuppoſed to be divided into ten. Nang, 
repair to the Table of Logarithms, and 
therein obſerving the fir|i five Figures of © 
the Logarithm of 1001, beſides the + 
Charaderiftique-or Index, (viz. 00043 ) 
take with yimr Compaſſes the diftance 
from the beginning of your Scale of equal 


parts,” #0 the ſaid 43 + this done, if 4 


yore 
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you apply that extent of the Compaſſes 
towards the Right hand from. the be- 
ginning of: your intended Scale of Num 
bers, the moveable point of the Com- 
paſſes will fall upon the firſt tenth 
of that Scale: In like manner, by the 
firſt five Figures of the Logarithm of 
1002, beſides the Index (viz. 00086} 
you may mark out the ſecond tenth of the 
Same Seale, and ſo conſequently all the 
reſt in their due order. .. | 


Example. 


If it were propounded to make 
a: Scale of Numbers equal to this 
whereof + we treat 3 this: Scale be- 
ing intixely taken- together, . as 
one - continued Scale, according to 
the ninth Rule aforegoing) it con- 
teins in length 75 Feet, which a- 
mount to goo Inches, whereof , 
the hundred part is nine Inches; 
wherefore, having prepared a Scale 
nine Inches long, as is above: di- - 
reed, I take. off with my —__ 

CS , 
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ſes the parts 43, which Extent be- 
ing applied from the beginning of 
the Scale of Numbers towards the 
Right hand, the moveable point 
will fall upon the firſt tenth of the 
firſt hundred of that Scale, juſt un- 
der the Letter Z; ſo likewiſe, if I 
again take off upon the Scale of 
equal parts, the Figures 85, and 
apply them from the. Beginning of 
the Scale of Numbers, as before 3 
that Extent will mark out the ſecond 
tenth of the ſame Hundred juſt under 
the Letter X. In like manner alſo, 
may you proceed, until you have. de- 
ſcribed all the Diviſions of the Scale 
of Numbers, as you ſee them drawn 
upon this Inſtrument. 

This may ſuffice to have ſpoken of 
the. ſubſtantial part, or Body of the 
Table it felf; in the next place 
follows the circumſtantial part, or 
+ pins thereok to be hand- 
cd. 

XIII. The Appendaitts of the Table 
are. either external, and placed with- 

out 
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out it or internal, and placed with- 
in ite | 

XIV. Thoſe placed without it, are 
either ſo placed at the top above it, or on 
each fide thereof, viz. at the ends of the 
FraGions. 

XV. The Appendant placed at the 
top above it, is the whole length of tbe 
Table, divided into 36 equal parts, 
numbered by 1, 2, 3, &c, to 36, and 
figned by fix Alphabets, each of them 
conſiſting of fix Letters, viz. A, B, C, 
D, E, and F. And all theſe Alphabets 
taken together, are bereafter (. for di- 
Gindion ſake )) called the Top-rank, of 
Alphabets. | 

XVI, The two ends of this Top-rank 


ought to be conceived to joyn interchanga- 


ly to each other, in like manner as if 


the Alphabets and Letters were placed. 


an a Circle, 


For Example; If B. in the fourth 
Alphabet were propounded, and I 
were to account from that Letter 
four Alphabets and three Letters to- 


: wards the vight hand; the Letter 4. 


in- 
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in the fifth Alphabet makes one Al- 


phabet, and A. in the ſixth Alphabet 


is the ſecond Alphabet : but now 
becauſe in proceeding to account a- 
nother Alphabet, I ſhall go beyond 
the right end of the Line > tor the 
third Alphabet. I take 4. in the firſt 
Alphabet 3 and for the fourth, I take 
A. 'in .the ſecond Alphabet 3 and fo 
have I all the four Alphabets demand- 
ed: And then I account three Let- 
ters from the laſt 4. taken, which 
leads. me to the Letter D. in the 
ſaid ſecond” Alphabet, being the 
Letter required, In like manner, if 
I 'were to proceed towards the left 
hand, and C. in the ſecond Alpha- 
bet, were the Term given, from 
whence I am-to account three Alpha- 
bets, and five Letters; D. in the firſt 


Alphabet is the firſt Letter in that ac- - 


count, D.. in the laſt Alphabet is the 
ſecond, and D. in the fifth Alphabet 
is the third ;' from which, it I account 


.hve Letters the fame way, viz. to- 


wards the left hand, at laſt I (hall fall 
upon 


" ER < if. OR 


F- 
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upon FE. in thefourth Alphabet, which 
is the Letter requized. 

XVII. The Appendants placed on 
each ſide of the Table, are ſo placed on 
the right hand, or on the left. 

XVIII. That placed on: the Right 
hand, is another like Rank of Alphabets, 
which is hereafter called the fide-rank, of 


Alphabets. 


IX. The two ends alſo of this fide- 
rank ought to be concetved to joyn inter- 
changeably to each other, as thoſe of the 


#op-ranks 


For Example, If D. in the- third 
Alphabet were propounded, and it 
be demanded from thence to account 
downwards..five Alphabets and four 
Letters; deſcending downwards, -.I 
find C. in the fourth Alphabet to-be 
the firſt; C. in the fifth, the ſecond 
C. in the ſixth, the third 3 and then 
C. in the.firſt Alphabet is the fourth 


and C. in the'ſecond Alphabet -is the 


fifth 3 from-whence, if. I account four 
Letters, at 'laft' 1 fall upon 4. in the 
thixd Alphabet, which is the Letter 

| | Mt 


F 
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required : ſo likewiſe, if E. in the 
ſecond Alphabet be'given, and it be 
required to account upwards four Al- 
phabets and three Letters 3 firſt, F. in 
the firſt Alphabet is the firſt; F, in 
the laſt Alphabet, is the ſecond ; F. 
in the fifth Alphabet is the third ; 
and F. in the fourth, is the fourth 
from whence I account three Letters 
upwards, which guides me to the 
Letter C. in the faid fqurth Alphabecr, 
being the Letter deſired. | 
XX. The Appendant placed on the 
left hand, is nothing elſe but a rank of 
Numbers, expreſſing the three Figures of 
the firſs Hundred of every Fraftion re- 
Peffively, and ferveth for the more 
ready finding out of Numbers upon 
the Scalc, as ſhall be more clearly 
taught hereafter, LE 
 -  XXI. The Internal Appendants pla- 
ced within the Table, are either *Alpha- 
bets or Parallels : The Alphabets are 
nothing elſe, but the. top-rank of Al- 
' Þhabets ten times repeated in. the By- 
 .fay of the Table: The Parallels ite 
| Cer= 
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certain pricked Lines, which croſs one 
another at right Angles, and are 
either Perpendiculars or Tranſver- 


ſale. 


XXII. The Perpendiculars are pick- 
ed Lines drawn downwards through the 
Body. of the Table from every diviſion of 
the top-rank of Alphabets. 

XXII. The fpaces comprehended be- 
2wixt every $wo Perpendiculars are called 


Intervals. 
XXIV. The Tranſverſals are alſo 


pricked Lines, drawn under the t 


rank,, and likewiſe nnder every Fra- 
Gon —_ » whereof, that placed 
under the top-rank, is called the chief 


Tranſverſal. © And each of thoſe Tran(- 


verſals placed under the Fra@ions 
reſpeively, is termed the Tranſver- 
fal of the Fraction, under which it is 
ſo placed and therefore, the right 
end of each of them is to be concei- 
ved to. joyn with the left of the 
next under it ; as alſo, the left end 
of each of them to joyn with the 
right end of that next aboye = 
n 
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In like manner. as the Fractions are 
ſaid to- do-in. the ninth; Rule afore- 
going. 

KXV. The parts of the Tranſverſals 
comprehended in the Intervals -betwixt 
every two of the Perpendiculars, are by 
points divided into ſix ſeveral parts, 
called Digits, and each of thoſe fix 
parts are again ſuppoſed to be ſub-divi- 
ded. into fix. other equal parts termed 
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Numeration upon the Scale 
of Numbers. 


IT Hus far ' the Deſcription and 
. Conſftruciion of thu Inſtru- 
ment , the Uſe follows, which con- 
fiſts in Numeration and Application. 
Il. Nameration upon the Table 
teacheth how to find out Numbers, and 
diſcover diftances thereupon \ and it is 
performed either upon the Scale of 
Numbers, or upon the Alphabets and 
Tranſverſals. vb. GI 
Il. Naumeration upon the Scale \of 
Numbers, 44 to find thereupon any 
Number propounded, or any point 
thereof being aſſigned, to diſcover the 
Figures or number repreſented at that 


. 


int, p | 
F IV. If a number conſiſting of five 
places or more be given, to find the 
point upon the Table," where that 
| B N= 


: + "x - a - 
. : PX 
bl » A y 4 ; 
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number is repreſented 3 proceed thus : 

Firſt, find, amongſt the Numbers plu- 
ced at the left ends of the Frafions, 
the three fir(t figures of the number 
given; or, if you cannot find the three 
figures exaitly, take that number 
emongſt them, which being leſs, cometh 
neareſt 'wto them : this doile,” who 
that Fraiion make ſearch for" the 
Hundred, . which begins with. thoſe 
three firſt figures of the number. pro- 

pounded, and for the fourth figure 
count ſo matiy Tenths of that Hun- 
dred, and for the fifth figure, ſo ma- 
ny Units of the tenth laſt taken 3 all 
this performed, that place is the point, 
at which the number erect u 


repreſented. . 
Example. 


\ Let 11422 be the number gi- 

ven to be found upon the Scale.of 
Numbers; here 114, the three firſt 
figures thereof are found at the left 


end of the third .F A which 
leads 


ONS ORE FROGS: 5000- + OE n 


$ 
7 
q 


leads me to the firſt hundred of 
that Fraftion, ſigned by the ſame 
figuresz then for 2, the fourth fi- 
gure of the number given, I count 
two tenths from the beginning of 
that hundred, which brings me to 
the ſecond tenth of that hundred : 
and for 2, the laſt figure of the 
number given, I count two Units 
of the tenth laſt taken, which leads 
me to the point of the Scale of Num- 
bers, placed juſt above the Letter q, 
which point is the place where the 
number propounded is repreſented 
upon the ſame Scale: fo likewiſe, 
if the number given did conſiſt of 
more places than tive, it would be 
repreſented at the ſame point, as 
11422004500, or 1142212974. 
are alſo there repreſented : But if the 
number given were 32292, becauſe 
I cannot find exactly the three firft 
tigures thereof at the left ends of 
che FraQions, as before, I take 317 
which'being leſs, comes neareſt un- 
to them, and guides me to the 19 

B 2 Fraction 


Ludus Mathematicus. 19 +4 


20 Ludus Mathematicus. 


Fraction, ,upon which, finding the 
three firſt fhgures of the number gi- 
ven at the ſixth hundred thereof, 
I take thoſe three figures to be 
there repreſented, and proceeding, 
as before, I find the laſt number gi- 
ven to be repreſented.upon-that 19 
Fraction at the point placed juſt 
above the Letter g. Again, if the 
number propounded were: 32205, 
you ſhall find it repreſented upon 
the ſame 19 Fraction juſt above the 
letter y, for (in this caſe) there being 
a cypher in the place of tenths, no 
tenth is to. be taken in the diſcove- 
ry of that or the like number upon 
the Scale. 

V. If a number conſiſting of four 
places, or ( over and beſides the four 
places) having a cypher in the fifth 
Place, be propounded, it may be dif= 
covered upon the Scale in like manner 
a the firft four figures are found out 
by the laſt Rule: So if 1142, or 
114200000 were given,they would 
be both repreſented upon the third 
wp Fraction 


a 
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Fra&ion at the ſecond tenth of the 
firſt hundred, as before; and if 
32290000 or 322905321 were 
given, they would be found upon 
the 19 Fraction at theninth tenth of 
the-fixth hundred of that Fraction, 

VI. If a number conſiſting »f three 
places, or (befides tbe three places ) 
having Cyphers in the fourth and fifth 
places thereof, were propounded, it 34 
repreſented at the hundred; ſigned by 
the ſame three figures : SO 114% 
Or 11409, or 11400000 or 
114005321 are all repreſented at 
the: hrſt hundred upon the third 
Fraction; and 322,-0r 322000, or 
32200273 are found at the: ſixth 
hundred-of the 19 Fraction.: 

VU. If a aumber conſiſting of 1a 
places, or (beſides the two places) ha- © 
wing .Cyphers in the third, fourth, or 
fifth places thereof were propounded, is 
14 repreſented at the Hundred, which 
hath thoſe two figures and a Cipher 
annexed unto them: So it- 13, or ' 
13009, or 1309000, or F300Q000, 
3 or” 
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or 13000734 were given, they 
are all repreſented at rhe firlt huns+ 
dred of the fifth Fradtion.- 

VII. If a number of one fignre or 
place, or (biſides that one place) ha- 
ving cyphers in the ſecond, third, 
fourth, or- fifth, places thereof, were 
given, it would be repreſented at the 
Hundred, which i figned by that one 
figure, and two cyphers annexed unto 
it : So if 1, or 10, Or 100, 0r 1000, 
or I©000,0r 100000,01 10000426 
&c, were aſſigned, they would be 
all repreſented at the beginning of 
the Scale, ſigned by 100 : ſo like- 
wiſe if 3, or 3O, or 300, or ZOOO, 
Or 3©000,0r 300000,0r 300003 4.2 
were propounded, they would be 
found at the fourth hundred of the 
19 Fraction, &c. 

IX. When the number prepounded 
1 mixt, reduce the broken part thereof 
to a Decimal Fraftion, and then find 
the whole upon the Scale, as if it were 
a whole number : So 53 being 
given, and the broken part thereof 
(Viz, 


—_ 
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(viz; ) reduced. to a Decimal, - 
viz.,75.5 the entite number given 
ound - 
5. 75, -Which is repreſented at the 
13 hundred of the 28 Fraction. 
In like manner, 12 /. 13 5. 5 d. be- 
ig propounded , and 13 4. 5 4. 
(the broken part thereof ) reduced 
to the Decimal 6708.,: that entire 
number wHl ſtand thus, 12, 6708, 
which is repreſented-at the ſeventh 
tently of the-fifth hundred of the 
fourth-FraRtion: «| -:- 

'The great uſe and bonefie of re- 
ducivg ordinary broken numbers to 
Decimals, is now fo commanly 
known to moſt Artiſts that I con- 
cavevit not neceſſary here to infiſt 
long thereupon : Only 1 will here 
inſert certain Tabular Scales, which 
may (eryc for the ready Reduction 
of compound Frations (viz. of Mo- 
vey, Weight, Meaſure, and Time, 
which uſifally incumber the Name: 
tioner) to Decimaly. | 


B 4 Upon 
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Upon theſe Tabular Scales yon 
ſhall find the. compound Fractions 
deſcribed in the upper Scales there- 
of, and in the lower, their reſpe-» 
@ive Decimals 3 the firſt of them 
(being. broken into ten equal: parts 
or Fractions) reduceth. the Fracti- 
ons of Money and Troy-meight, the 
Integers thereof being a pound Ster- 
ling for Money, and an ounce Troy 
for Troy-weight. The ſecond (bro- 
ken off into two- Fractions only) 
reduceth Avoirdupoiz Orcat weight, 
The- third , Avoirdupoiz Little 
weight,. and all other meaſures or 
weights, which divide themſclves 
into halves, quarters, &c. And the 
fourth is made for the reduction of 
Time, Dozens, and Inches-; ſo-up- 
on the firfi Tabular Scale, the Deci- 
mal of 8 5. 3.4. 3 9. is .4156, and 
the Decimal of nine penny weight 
and. ſeven Grains '1s .4646. Allo, 
upon- the ſecond, the Decimal of 3 
quarters of C. 8h. and 7 onn:es, 
is .825, The like Reduction _ 
allo. 
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alſo be made upon the other two 
Tabular Scales, according to their 
ſeveral and reſpe&tive Diviſions. 
Howbeit, it you pleaſe yet to have 
a more compendious-. way for the 
reduction of the Fractions of Mo- 
ney and: Troy-weight, you may do it 
by . the tirſt- of the double Scales, 
drawn at the lcft end of the Table 
cf Proportion, by which, Pence 
and Farthings (for money ) and 
Grains and half-grains, (fqr Troy- 
weight ) may be readily reduced ; 
there being no great difficulty in re- 
ducing Shillings and Penny- weights 
to Decimals, as is . well known to- 
all 'fuch as are competently” ac-- 
quainted with the Nature of Fra- 
ctions. The- other little Scales 
there alſo plaged (being for Avoir- 
dupoiz Weight and Fime) give 
you the Decimal of one. quarter, 
which is to be added to the Deci- 
mals of one quarter (viz..25) or of 
two quarters,” ( viz. 50 ) or, of - 
three quarters, ( viz 75 ) as the | 

4] "Fy , 
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queſtion may bc  propounded.” 
X. When the term propounded is a 
Fraftion, or broken number, convert it 
to a Decimal, and then find it ' upon 
the Scale of Numbers, as. if it were 
a whole Number. So ' or 25 is 
found at the- fixth hundred of 
the 15-Fraction, and 8 F. 34.3 9. 
or 4156 at he ſixth ten of the ſe- 
venth-hundred of the 23 Fraction. 
XI. When a paint upon the Scale of 
Numbers 34 aſſigned, to find out the 
number repreſented by that point, in- 
vert the Rules aforegoing, and ſo ſhall 
your - diſcover the number or figures 
you look for. So if the point 4 
were given upon: the third Fra- 
dion, the number or figures re- 
preſented by it will be found 
11422, Allo, if the point g were 
aſhgned upon the 19 Fraction, 
the number or figures repreſented 
by it, are 32292, as appears .by - 
the two Examplcs of the fourth - 
Rule aforcgoing.. . The like alſo 
may. be. ſaid of - all' the other - 


-- 


Examples above in this Chapter 
produced. 


CHAP, 1. 


Numeration upon the Alphabet s 
and Tranſuerſals. 


I. NN #rreration upon the Alphabets 
and Tranſverſals , teachetb 
how to diſcover - diſtances betwixt - 
points or terms aſſigned thereupon. ' 
II. Three Letters in either rank © 
Alphabets being propounded, to find 
fourth, which ſhall bear lik ' diſtance 
from the third, that the ſecond bears 
from the firſt \ proceed thut, Count the 
intire Alphabets and Letters, which 
are intercepted betwjxt #he letters of 
the firlt and ſecond, terms. : then from 
the letter, of the third term, account as 
many entire Alphabets and. Letters 
the ſame way z that done," the .Let- 
zer . placed next beyond the laſt 
TT. Letter 
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Letter.ſa accounted, is. the Litter tw 
quived. 
Example. 


In the top-rank of Alphabets, kt 
E, in the f(t Alphabet, A. in the 
_— and B. in the fourth be gi- 

' In this caſe, I place- thiee 
ae Cheſſe-mecn- in. the Chicf 
Tran(verſal, viz. one unJer E, ano- 
= under A, and a third. undes 

; This done, and *I finding one 
Alphabet and one Letter betwixt 
the two firſt terms E, and 4, and 
accounting the like from B: in the 
fourth Alphabet towards the right 
hand 3 at laſt T fall-vpon D. in the 
fifth Alphabet, which is the Letter 
required,” where I alſd' place anQ- 
ther pointed Cheſſe-man, So if C. 
int the third! Alphabet, D. in the 
fifth, and B. -in- the fixth be: pro- 
pounded,* C:in\the' ſecond Alpha- 
bet will bothe fourth term you look 
for; according-to' the 16 Rule of 


the firſt Chapter: Again,if F, in the 
hu PR OT ok 
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fifth Alphabet, C.in-the third, -an4 
D in the firſt be given : In this caſe 
working towards the. left hand 
the fourth term will be 4. in the 
fifth Alphabet :-likewiſe,. if B. in 
the third Alphabet be the firit term, 
D. in the firſt be the (econd, and C 
in the fourth be the third term, the 
fourth term will be. E. in. the ſecond 
Alphabet, &c. After the ſame.man« 
ner, in the tide rank.of Alphabets; 
three Letters being given, a fourth 
may be diſcovered by this Rule, 
and the 19 Rule of the firft Chap- 
ter, .which being: plain, I .omit to 
excmplihe. . And in all theſe Gaſes 
and the like, it mattcreth not, whe- 
ther you account the Alphabets and 
Letters. from the-.firſt term to. the 
ſecond, or to the third ;, as in the 
laſt Example, if. I account, an Al- 
phabet from-, the firſt term to the 
third towards the right hand,. and 
then the like from the ſecond term 
the.ſame way, the fourth term will 
then alfo fall at. E, in the ſecond Al- 
Wo * Phabet, ,, 


3 O Ludus Mathematicus. 


phabet, as before.” The like Ex- 
periment you ſhall alfo find in the 
ſide-rank, &c. In like manner, if 


two Letters were given, and It be 


deſired to find a third, which may 
bear like diſtance-from the ſecond, 
that the ſecond bears from the firlt ; 
In this caſe alſo, count- as many 
Letters from the ſecond towards 
the third, as you find intercepted 


betwixt the firſt and the ſecond, , 


and ſo ſhall you likewiſe have your 
defire. For example, I.E in the firſt 
Alphabet, and A. in the third were 


given, the third letter will fall to 


be C. in the fourth Alphabet; ec. 
. The like Experiment "may be alſo 
ated upon the fide-rank, as may 


plainly appear without farther In- 


ſtruction. 

II. When three points are aſſigned 
rpon the chief Tranſverſal, to find ont 
a fourth, which may bear the like di- 
ſtance from the third, that the ſecond 
bears from the firſt, proceed thus ; 
Having placed ( as before) a Cheſſe- 


man 
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man at each of the points given, and -. 


(by the Rule aforegoing ) found the 
letter under whiqþ the fourth term is 
likely to fall, and there alſo placed a- 
nother Cheſſeman, as before, draw back 
that laſt Cheſſeman quite thorow the 
lift Letter ſo counted, and place it 
upon the Perpendicular, where that + 
laſt Letter begins > this done, obſerve - 
how many intire Digits are compre- 
bended betwixt the fir(t given point, and 
the next Perpendicular towards the ſe- 
cond point, as alſo how many ſuch Di- 
gits are contained betwixt the ſecond 
given point, and the next Perpendicu- 
lar towards the firſt given point, and 
. to theſe add the intire Digits that are 
' found betwixt the third given point,and 
the next Perpendicular towards the 
ſame hand, according to which,the Di- 
gits of the ſecond ? jo were taken off. 
All this performed, if you add all theſe 
. three Numbers of Digits together, and 
according to that aggregate advance the 
| laſt Cheſſeman forward again, and 
proceed in like manner with" the mi- 

| nimes,.. 
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nimes, as before with the Digits, ad- 
vancing alfo that Cheſſeman forward, 
according to the aggregate of the mi- 
nimes, over and abdve the Digits ſa 
found, you will, at laſt, fall upon the i 
fourth point required. 


Example. 


Admit the firſi- point or term to 
be given at four Digits, and four 
Minimes of the third Letter in the 
fixlt Alphaber, Cbeing C) viz. at a3 
the ſecond at four Digits and four 
Minimes of the Jaſt- letter in the 
ſccond Alphabet, (being F') viz.at be 
and the third at four. Digits and 
four Minimes of the third letter in 
the fourth Alphabet (being C) viz: 
at c, and let it be defired to find a 
fourth point, which, ſhall bear like *_ 
diſtance from c, that b bears from a.” 
Here, by the Rule aforegoing, I find 
F. in the fifth Alphabet to be the 
Letter where the Cheſſeman of. the. 


term inquired will reft, and SN 
| SOLD 1 ear)? 
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fore (according to this Rule) draw 
it back, and ſet it upon the 29 Per- 
pendicular, viz. at the. b:ginning of 
the laſt of the intire Letters inter- 
cepted. This done, I obſerve one 
entire Digit betwixt the point a, 
and the next Perpendicular to- 
wards b, {igned by 4, and four Di- 
gits betwixt b, and the next Per- 
pendicular towards a, ſigned by 1 2- 
theſe being added. together, make 
five, unto which, I. alſo add four 
for the number of jntire Digits con- 
tained betwixt c, and the Perpen- 
dicular ſigned by 21 3 all theſe add- 
ed together. make nine, according 
to which, I advance the-Cheſſeman 
of the fourth point or term (from 
the Perpendicular 29, where laſt 
placed it) to the Letter e, to the 
cnd, thcre may. be nine intire Di- 
gits comprehended betwixt it, and 
the. place from whence L took: It, 
Lalily, having obſerved two mi- 
nimes at a, four minimes at þb, and 
four likewiſe. at c, and added them 
LOn 
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together, their Sum is ten, accord- 
ing to which, I yct again advance 
the fourth Cheſleman ten minimes 
forward, and ſo at laſt, the point 


or term required, will be found to - 
relide at the point 4d; ſo likewiſe, - 
if 4 were the firſt term; c the'ſecond, * 


and b'the third, the fobrth terrri 


would fall at a alſo; if 6 were the 


firſt, c the ſecond; and 4 the third, 
the fourth term would; then alſo 
fall at a, by going, beyond the Line 
according. to the 16 Rule of the firlt 


Chapter -before-cite&, - Again, if e - 


were the firſt, b the ſecond, and 4 
the third, the fourth term would 
be found at d, &c. And here note, 
that the Demonſtration of this 
Rule, may be produced from the 
Nature and Properties of Arithme- 
tical Proportion, which (for brevi- 
ty fake) 1 leave to the farther Scru- 
tiny of the Practitioner : In ſome 
caſes alſo, the firſt and ſecond terms 
will fall out to be ſo near together, 
that you may eaſily diſcover the ow 

[- 
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diſtance between the third and 
fourth terms upon view, without 
any farther Trouble. 

IV. What hath been here (by the 
1w0 laſt Rules) prafiiſed upon the top- 
yark of Alphabets ( with the Trinſ- 
verſals, Digits, and Minimes there- 
wnto belonging) may be likewiſe per- 
formed by the Alphabets repeated 
through the body of the Table, and 
their refpeftive Tranſverſals, Digite, 
and Minimes, placed under the j ra» 
Aionsr, And that, albeit -— terms 
oy pojnts. given are propoundea 'upon 
fe alral Tranfoerſals Fg the Tranſ- 
verſal, upon which the fourth 1erm 
will fall, be alſo aſſigned. 


Example. 


Let the firſt term be given upon 
the tranſverſa] of the fifth FraQtion- 
at four Digits and four Minimcs of : 
the third Interval, fgned by C, viz. 
at the point f, and the ſecond term 
upon'the Tranſverſal of the-1 _ 

tion, 
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ion, at four digits and four mi- 
nimes of the twelfth-Interval, fign- 
ed by F, viz. at the point. g. And 
the third upon the Tranſverſal of 
the 10 Fraction at four digits and 
four minimes of the 21 Interval; 
ſigned by C, viz. at the point h, and 
let the Demand be to find a fourth 
point upon the Tran(ſverſal of. the 
24. Fraction, which may beat ſuch 
like diſtance. from the. third point: 
Evens as the ſecond bears from the 
rlt, 

Here firſt of all, having placed at 
each of the terms given, a pointed 
Cheſſe-man, I find ( as in-the-fir(t 
Example of the laſt Rule) cight In- 
tervals, ( or rather one Alphabet 
and two Letters) to be intercepted 
betwixt the firli and ſecond terins, 
and therefore accounting .as many 
(towards the ſame. hand) from the 
third term, I find the. fourth term 
to be likely to fall-upon the Tran(- 
verſal of the ſaid 24 Fraction in the 
39 Interval, ſigned by F; where, 
ha- 


*<_ 
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having placed another pointed 
Cheſſeman, 1 bring it back to the 
beginning{of the lalt accounted Let- 
ter, and then proceeding with the 
digits and minims of the terms 
propounded, and advancing that 
fourth Cheſſeman accordingly (as 
in the farſt Example of thelafi Rule) 
at laſt I diſcover the fourth term 
required to fall upon the Tranſver- 
ſal of the 24 Fraction at four di- 
gits and four Minims of the ſaid 3o 
Interval, viz. at the pot k; fo 
likewiſe, if & were the firſt term, 
b the ſecond, and g the third (work- 
ing towards the left hand) f would 
be found to be the fourth, ec. 

V. Having three poimts given upon 
three ſeveral Tranſverſals, to diſcover 


the Tranſverſal upon which the fourth 


zerm will fall, and alſo the point of 
that Tranſverſal, "where that fonrth 
term will bear like diftance from the 
third point, that the ſecond bears from 
the firjſh, Obſerve this Direfion, ba- 
ving placed (as before) three Cheſſeman 


at 
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at the three given points, place likewiſe 
three other plain. Cheſſemen upon the 
fideerank, of Alphabets, at the right 
ends of the Frattions or Tranſverſals, 
whereupon the points given are ſcituate 
reſpeively. This done, (by the ſecond 
Rule of this Chapter) find, upon the 
ſaid fide-rank ,a fourth term to the three . 
given, which will lead you to the 
| Tranſverſal upsn which the fourth 
zerm required is to be found, then pro- 
ceeding, according to the Directions of 
the laſt Rule, you will diſcover the 
fourth point or term you look for, 


Example. 


Iff,g, and h, (the points of the 
fcrſt Example of the laſt Rule) be 
ven, viz, upon the 5, 19, and 10 
raQions, as before ; In this Caſe, 
I place a plain Cheſſeman at the 
right end of the fifth Fraction, ano» 
ther at the ſame end of the tenth 
Fraction, and a third at the like 
end of the ninetcenth Fraction, and 
(in 


ores 
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(in working downwards) diſcover 
upon that {ide-rank of Alphabets 
(by the ſecond Rule of this Chap- 
ter) a fourth term correſpondent to 
the other three given Terms,which 
fourth term leads me to the 24 Fra- 
ction and Tran(verſal z upon which, 
the tourth term in queſtion is ſcitu- 
ate. And therefore, proceeding 
thereupon, as in the firſt Example 
of the laſt Rule, you will find the 
fourth term required ( in this Ex- 


ample) to fall upon the Tranſverſal 


of that 24 Fraction, at four digits 
and four minims of the 3o Interyal, 
viz, at the point k, as before. In 
like manner, if k were the firſt texm, 
h the ſecond, and g the third, (in 
mounting upwards upon the fide- 
rank, and proceeding upon the Ta- 
ble towards the left. hand, as I did 
before towards the right) the fourth 
term will, .in- that, caſe, be found 
tO fall upon! the Tranfſyerſal of the 
fifth FraRion, at four. digits and 
four minims of the third —_— 
1g0- 
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ſigned by C, viz. at the point f. Soit 
g be the tirſt tetm, h the ſecond, and 
k the third (the Fratien or Tranſ- 
verfal of the fourth term, being 
found upon the fide-rank, and 1 
guiding my work upon the Table 
towards the right hand) the fourth 
term will fall upon the Tranſverſal 
of the 15 Fraction, at four digits 
and four Minims of the third Inter- 
val, ſigned by C, viz. at the point /. 
Howbeit, you are not to take that 
for the true point, but ( becauſe in 
that caſe, you go beyond the Table 
towards the right hand, and for 
that the right end of the 15 FraQi- 
on is conceived to joyn with the 
left end of the 16 Fra&tion, accor- 
ding to the direGions' of the 9, 16, 
and 25 Rules of the firſt Chapter) 
you are to take four digits and four 
minims of the Tranfverſ#tnext/un- 
der it in the fame Interval, 'and' fo 
_ the true point required: will be (in 
that caſe) found to reſide upon the 
Tranſyerſal of the ſixteenth Fradbi- 

on 
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on at four digits and four minims 
of the faid third Interval, viz. at 
the: point mm. In like manner, it 


;the' three terms propounded, were 


h, g, and f, and a fourth term be 
required anſwerable 'unto- thera : 
In that caſe (the proper Fraction or 
Tranſverſal' of ' that fourth term 
being:” diſcovered”. upon the* lide- 
rank, and I proceeding towards the 
left hand_) the fourth term will 
fall upon the Tranſverſal of the 
fourteenth Fraction, at fonr digits 
and four minims of the thirticth 
Interval, viz. at the point y, How- 
beit,” (as in the laſt aforegoing Ex- 
ample) you are not to take that 
for the true point 3 but in that caſe, 
(becauſe, you go beyond"the Table 


towards the left hand. and for 


that, .the left end of the fourteenth: 
Fraftion js conceived to joyti with 
the" Tight «nd, of the thirtcenth' 
Fraction, according *to,, the ' ſaid 
ninth, fixteenth, and twenty-fifth 
Rules of the firſt Chapter) you are 
| GC inſtead 
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Inſtead thereof |) to take four di- 
gits and four minims of the Trand. 
verſal next above it, in the ſame 
interval, and ſo true point required 
will be found to reſt upon the 
Tranfyerſal of the thirteenth Fra- 
ion, at four digits and four mi- 
nims of the ſaid thirticth Jngeryal, 
viz. at the point p. And here, give 
' me leave.C once for all) to inſert 
this Direction, that in the motion 
of a Cheiſeman upon the Table, 
when you are conſtrained to _over- 
ſhoot the Table, cither on the right 
or left hand, take. the FraQion 
. next to it, either above .or below 
it, viz. if on the right hand, then 
the Fraction. below it, but if on 
the left hand, then - that above. it, 
as in the two laſf premiſed Exam- 
ples you find it praGtiſcd, 

Again, if f be the firſt term, 


i ſecond, and; k the, .third 
fe fourth term. EF: ay : 
third Fraion, at four mot ts. an 


four Minimes of the thir [ Tnter- 


val 


. 
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! val, viz, at the pointqz and in 
| that caſe you do not only fall off 
7 at the lower end of the fide-rank, 
"| taking it again at the top, but 


likewiſe over.ſhoot the Table up- 


1 on the right-hand, and take it 
| again upon the left, and (in that 
reſpeXt; take not -the Fraction 


whereunto you. are directed by the 


' fourth term found in the fide-rank, 
: ' but take the next under it : On 
' the other fide, if k were the firfi 
term, & the ſecond, and f the 


third, the fourth term will reſide 


* upon the twenty ſeventh Fraction, 
: at four digits and four minims of 
+ the thirtieth Interval, viz. at the 
' pointr. And (in that caſe alſo) 


\ you do not only mount off at the 


top of the: ſide-rank, - taking it 
again at the lower end, but like- 


| wiſe over-ſhoot the Table upon the 
!* left hand, and take it again up- 
- on the right, and (in that regard 


alſo) take not the Fraction, unto 
which you are dire&ed by the fourth 
C 2 term 
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term found in the fide-rank, but ; 
take the next above -it, according # 


to the direion of the afore-going 
Examples. 


| 


eg 
rl 


VI. After the ſame- manner ' may |} 
you alſo diſcover a third term, - or two ? 
terms propounded, ſave only, that * 


(in regard the ſecond term doth in 


a ſort, in that caſe, repreſent the 


two middle terms) you are to donble 
the Digits and Minimes of the ſecond 


term, and then add them to the digits .. 


and minimes of the firſt term, to'the 
end, you may wnderſtand by that 
Sum, how far to advance the Cheſſe- 
man of the laſt term. £ 


For Example. 
Let f be the firſt term, and g the 


ſecond, and let a third term be | 
deſired, here (Cheſſeman being pla- 


ced at the terms given, and like- 
wiſe upon the ſide-rank at the ends 
of the Fractions, upon which 
they are reſpeQively ſcituate _) b 
q fn 


| 


g | 
's 


ut 
| s 
| 
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find the third term to fall-upon tl.E 
thirty third Fra&tion 3 and then 
obſerving cight Letters or Inter- 
vals to be intercepted betwixt the 
firſt and ſecond terms, accounting 
as many from the ſecond towards 
the third, I find the Cheſleman 
of the third term to be likely to 
fall -upon the ſaid | thirty © third 
Fraction, in the one: and twen- 
tieth Interval, ſigned by C, and 
therefore draw that Cheſſeman 
back to the twentieth Perpendt- 
cular upon the ſame thirty third 
Fraction : this done, and I ob- 
ſerving one digit at the fit term, 
and four at the ſecond, I double 
thoſe four, and add them to the 
one, all . whici, amounting -to 
nine, I advance the Cheſſemen of 
the laſt term accordingly, ſetting 
it in the middle of the ore and 
twenticth Interval; then tinding 
alſo at the firſt term, two Minims, 
and four at the ſecond ; I like- 
wiſe double the tour, and add them 
G3 to 
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to the ſecond, all which, amount 
to ten, according to which Sum, 


I: advance the Cheflemen of the * 


third term, ten Minims farther, and 
{o at laſt, I find the ſaid third term 
to fix upon the thirty third FraGii- 
on at four digits and minims of the 
21 Interval, which is the term re- 
quired. And if at any time, in 
working Queſtions of this kind, 
you happen to deſcend below, or 


aſcend above the fide-rank, or 
otherwiſe, over-ſhoot the Table el- 


ther. on the right hand or left, you 
are (in ſuch caſes) touſe the Rules 
aforegoing, but ſtill doubling the 
digits and minims of the ſecond 
term, as in the premiſed Exam- 
ple. In like manner may you alſo 
Cit you pleaſe ) diſcover a fourth 
term to thoſe three known, and fo 
(conſcquently ) a fifth, (ixth, fſe- 
venth, &c. in infinitum. 

VII. A point upon any one of the 
Tranſverſals being given, to find half 
tbe. diſtance betwixt that point, and the 
begit= 


, TO NS Wba en. YL 
en 
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beginning of left end of that Tranſ- 
verſal \ follow this Direftion. Take 
balf the A!phabets, half the Letters, 
half the Digits, and half the Minims 
intercepted betwixt the beginning of 
that Line, and the point given, and 
ſo ſhall you have your deſire, So it 
the point c upon the chick Tranf- 
verſal were propounded, halt the 
diſtance betwixt the beginring, or 
lefe end thereof, and that point 
will be found at two digits and 
two minins, of the Letter E in the 
ſecond Alphabet, viz. at the point 
S. for in this cafe; there being 
three Alphabets and two Letters in- 
tercepted betwixt the Beginning 
of that Tranſverſal, and the Let- 
ter wherein the point given is fci- 
tuate, I take one Alphabet and 
three Letters for the three Alphi- 
bets, and one Letter more for the 
two odd Letters; then for the 
tour digits I take two Digits, and 
tor the four minims, two minimes 3 
all which, being accounted:from 

G4 : the 
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the beginning of that Tranſverſal, 
w1ll fall at S, the point required : 
the ſame way likewiſe be ated 
upon any of the repeated Alpha» 
bets and Tranſverſals in the body 
of the Table, 

VIII. Upon any one of the Tranſ+ 
verſals, to diſcover the third part of 
the diſtance bctwixt the beginning or 
left end thereofy and any point « 
ron propounded, This 18 the Rule, 
4 ake the third part of the diſtance in 
Alphabets, Letters,, Digits, and Mis 
nims, and ſo. ſhall you attain the 
point or term required. So. the point 
c upon the chief Tranſverſal being 
ag1in propounded, the.point # will 
be third part of the diſtance in- 
quired, For in lieu of the three 
Alphabets I take one * for the third 
part of the two odd Letters, I take 
tour digits; for the four other 
digits, | take one digit and two 
minims. And for the four Jaſll 
minims, T take one minim and 


ſomewhat more, by which means, 
t will 


Cres 


8 
A 
8 
[a 
> 3 
; 
« 
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t will be found at laſt the point 
ſought for, . Thus likewiſe you 
may be practiſed upon the re- 
peated Alphabets and Tranfver- 
ſals; wats 
IX. A Fradion of the Scale of 
Numbers being given, to find upon 
the fide-rank, of Alphabets the half di- 
ſtance betwixt it, and the firſt Fratti- 
on ( including the firſt Fraction far 
one _ proceed in this manner firſt, 
having placed a plain Cheſſeman 
( without 4a point) at the right end 
of the Fraftion given, - obſerve whether 
the number of the Fradion next above 
it be even or odd > if even, then take 
half the Sum thereof, and place ano- 
ther plain Cheſſeman at the right end 
of the Fraftion next under that half 
Sum : but if the Number be odd, ne- 
gleciing the odd Fradtion, proceed 
with the evin Number , | 4s before, 
and- (0 you ſhall accompliſh your D& 


fire, 
C5 Exan- 
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Example. 


Let the Fraction figned at the 
right end thereof by 21, be given, 
and let the half diſtance- betwixt it 
and the firſt Fraction, be demand- 


ed. Here, the number above it is. 


20, Whereof the half is 10, where- 
fore, I taking a Chefſeman, place 
it at the right end of the Fraction, 
ſigned by 11, which is the halt di- 
ance demanded. And if the 22 
Fraction were propounded , the 
half diſtance would. till remain the 
fame: Howbeit, ( in that caſe) the 
odd Fraction figned by 21, would 
remain over. and befides the two 
Moities, which nevertheleſs will 


produce no error in the uſe of the 


Fable, as ſhall appear hereafter. 

X. A Fradtion of the Scale of Num- 
bers being propounded, 20. diſcover up- 
on the fide-rank of Alphabets the third 
part of the diſtance betwixt it «nd the 
firſt Fraction ( ingluding the firft Fra- 


ion 
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ion for one ) uſe this Rule 5 Having 
placed a Cheſſeman at the right” end 
of the Fraftion given, as before, obſerve 
whether: the number of the Fra@ion 
placed next above it, may he divided 
into three even parts if ſo, then take 
the third part thereof, and place ano- 
ther Cheſſemen at tbe right end of the 
Frattion next under that third part : 
but if that number will not a4mit ſuch 
an equal Diviſion, then neglefing the 
o44 Frattion or Fraftions ſo remain- 
ing, proceed with the Numbers, which 
do ſo equally divide themſelves, as be- 
fore, and ſo you ſhall diſcover the third 


part you look for. 
Example. 


Let the twenty ſecond Fraction 
be given, 'and the third part of the 
diſtance required. Here, the num- 
ber 'next above it is 21, whereof 
the third part is 7; wherefore, find- 
ing 7 amongſt the Numbers placed 
at the right ends of the FraQtions, I 
place 
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place another Cheſſeman at the 
right end of the cighth Fraction, 
which denotes the third part requi- 
red : Howbeit, the twenty third 
Fraction being given, an odd Fra- 
ction will remain over and above 
the number, which ſo equally di- 
vides it ſelf into three parts, as 
aforeſaid z and if the 24 Fraction 
were propounded, two ſuch odd 
Fractions would remain.,, which 
(nevertheleſs) cauſeth no Inconve- 
nience in the practice of this Inſftru- 
ment, as ſhall be manifelted in the 


proper place. 


D — 
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CHAP. IV: 


The Application of the Table © 
of Proportion. 


E have done with Numera- 

tion, Application inſues, 
which teacheth the uſe of this In- 
ſirument for the cafie and ready re- 
ſolution of divers. Propolitions in 
Arithmetick and Geometry, as fol- 
loweth. 


Prop. 1. 


To three, numbers given, to find a fourth 
in a dired Proportion, 


This is termed the Rule of Three, 
(or more uſually) the Golden Rale, 
becauſe it is of greateſt uſe, in A- 
rithmetick and G*-ometry : For the 
performance thereof, obſerve theſe 
enſuing directions. 


_ I. By | 
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I. By the Inftru&ions delivered in 
the ſecond Ghapter aforegoing, find the 
Numbers given upon the Scale of Num- 
berg, (etting at each of them a pointed 
Cheſſeman, .& alſo three pther plain 
Cheſſemen upon the ſide-rank of Al- 
phabets gt the left ends of their, reſpc= 
Hive Frations % This done, if by the 
fourth and fifth Rules of the laſt 
Chapter you will diſcover a fourth term 
zo the three terms propounded, you 


ſhall there find the number you look 


far, 
Example. 


If 12980 ( repreſented upon 
the fifth Frafion at the point ) 
be the firſt. term given, 32292 
(repreſented . upon the nineteenth 
Fraction at the point g ) the ſe- 


cond, and 18452 ( repreſented 


upon the tenth Fraction "at the 
point h) the third; the fourth term 


(by the fourth and fhfth Rules 'of 


the laſt Chapter ) will fall upon 
——_ the 
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the four and twentieth Fraction at 
the point &, which (by the laft 
Rule of the ſecond Chapter) gives 
you the number 45907, the fourth 
proportional required : ſo if 45907 
were given for the firlt term, 18452 
for the ſecond, and 32292 for the 
third, (in working upwards upon 
the fide-rank,, and towards the left 
hand upon the Table ) the fourth 
term will be found to reſt upon the 
fifth FraQtion at the paint f, repre- 
ſenting 12980, as before. 

Inlike manner, if g (viz. 32292 } 
were the firſt term given, h (viz. 
18452) the ſecond, and k (viz. 
45907 ) the third, the fourth term 
would fall upon the fifteen Fraci- 
on at the point /, but (becauſe in 
that caſe you go beyond the Table 
towards the right hand) you are.to 
take.inftead thereof ( according to 
the Direction . given. in the third 
Example of the fifth Rule. of the 
lak Chapter) the point #.upon the 
ſxtecath ExaQtion, which repreſents. - 
. 26231, 
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26237, the fourth proportional re- 
quired : ſo likewiſe it þ (repreſent- 
ing 18452 ) be the firſt term, g 
(repreſenting 32292) the ſecond, 
and f ( repreſenting 12950) the 
third, the fourth term will reſide 
upon the fourteenth FraQtion at four 
digits and four minims of the 30 
Interval, viz. at the point y, How- 
beit; in this caſe alſo you are not to 
take that point, but ( becauſe you 
over-thot the Table upon the left 
hand) you are (inſtead thereof, to 
take the digits and minims. of thc 
Fraction next above it in the (ame 
Interval, viz. the point p, upon the 
13 Fraction, which repreſents 
22715, the fourth Proportional re- 
quired, according to the fourth Ex- 
ample of the ſaid fifth. Rule of the 
laſt Chapter. 

Again, it f (viz. 12980) be the 
hirlt term, g (viz. 32292 ) the fe- 
cond,.and k.(viz.. 45707) the third. 
In this caſe,” the fourth: term will 
(according ito.the fifth Example 4 

the 
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the hfth Rule-of the laſt Chapter ) 
at la{t re{tde upon the third FraQi= 
on, at four-digits and four minims 
of the third Interval, vis. at the 
point q, which (by the fourth Rule 
of the ſecond Chapter) repreſents 
11422, the fourth Proportional 
ſought for, On the other ſide, if 
hk (viz, 45907) were the hr(t term, 
h (viz. 18452) the ſecond, and f 
(viz, 12980) the third, the fourth 
term will (according to the laſt Ex- 
ample of the (aid fifth: Rule of the 
Jaſt Chapter) at laſt fall upon the 
27 Fra&ion, at four digits and four 
minims of the 3o Interval, viz. at 
the point r, which repreſents theſe 
hgures 52169. Howbeit, becauſe 
common lenſe' tells me, that the 
fourth term to the other three lall 
given Terms, cannot be ſo great, 
nor yct (o little as 521.69 3 there» 
fore, I conclude the term required 


to. be (in this Caſe) 5216.9, or 
5217, fer®. 


It 


5 Ludus Mathematicus, 


If a Cheſt of Sugar, that weighs 
7 C. 2 qu. and 17 th. colt 36 I]. 14s. 
10 4, what is the price of 2 C, 1 9g, 
and four /;h. thereof, according, to 
the ſame Rate? Here (after the 
Reduction cf the broken parts of 
the number: given mto Deeimals ) 
the firſt texm 1s 7.6518, the ſecond, 
36. 7417. and the third, 2.2857, 
with which three terms, working 
upon the Table, according to the 
Precepts before premiſed, 1 find the 
fourth term to be fixed upon the ſe- 
cond Fraction, at two digits and 
wo minims of the 17 Interval, 
which point yields me theſe figures 
10975, whereof I take the two fhr(t 
(viz. 10,)) for 10 /.-and the other 
three for a decimal Fraction of a 
pound Sterling, which (after Redu- 
Qion_) amounts to 19 F. 6 d. And 
therefore I conclude, that 2 C, 1 qu. 
and 4 i of that Sugar, is worth 
IO /. 19 7. 6d. which was the term 
required ; for wnenl have thoſe five 
fgures given me-upon the Table for 
| the 


| 


being always duely. obſerved, you 


ws 
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the fourth term, common Reaſon 
tells me,they cannotſ1gnihe 109.75, 
for that were too great,nor 1.0975, 
forthat were"tco little; and there- 
fore (in this caſe) I take 10.975; 
( viz. 10 1. 19. 5.6 d, ) being the 
fourth term ſought for. Now from 
this Example, and the reſt before 
premiſed, for the ready working of 
the digits and minims of the three 
terms propounded,this general Rule 
or Corollary may be inferred, 

Il. In all queſtions that may be pers 
formed by the Golden Rule, the digits 
and minims to be taken off from the 
firſh term, arc always ſo taken off 
from that ſide of the firſt term, which 
inclines towards the ſecond term, and 
then the digits and minims of the 
other two terms, are always taken off 
upon the contrary fide to thoſe of the 
firlt term; as is manifeſt by all the 
Examples aforegoing, which Rule 


may with greater Conhdence pro- 
ceed to reſolve any queſtion pro- 


pound- 


— Orgs) ay 
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Pounded. And becauſe this Co- 
rollary is always to be kept.in Me- 
mory, I have expreſſed it in this 
Diſtick, 


Aurata in Regula bis leve aut dextre 
petatur, 
Daum: contragreditur Terminus ipſe 


prior, 
Thus Engliſhed : 


For th* Rule of Three each hand 
may be purſued two times, - 

Whilit that the foremoft term 
againſt them always climes.. 


Prop. 2. 


To .three Numbers given, to find a 
fourth in an inverſed Proportion. 


This Rule of Three Tuverſe, is the 
{ame with that of the Rule of Thrce 
dircct, if, inſtead of the tirtt term 
you take the.third term given to o 
nc 


___ 
rf We K 


A 


firſt, 
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the firſt in the Queſtion, by tran(- 
poſing the laſt into the place of the 


Example. 
If when the price of Wheat is 40 


Shillings the Quarter, a penny 


white Loat weighs eight ounces, 
and nine penny-weight ; how much 


'ought a penny white Loaf to weigh 


when Wheat is at twenty three ſhil- 
lings, ſix pence the-Quartter ? Here 
the terms given are, viz.. 40 the firſt, 
8.45 (after Reductipn) the ſecond, 
and 23.5 the third, which, as they 
are propounded in the , Queſtion, 
ſtand in this Form; 


g0—,4—235. 
'But being inverted, ſtand thus; | 
23:5——5.45——49- 
Unto which three, having (by 


the directions” atoregoing,) made 
| ſcarch 
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{carch (upon the Table) for a fourth 
Proportional, you ſhall find it tofall 
upon the ſixth FraGtion, at three 


Digits and three minims of the 25 
Interval, which - point affords you 
theſe figures-14.383, which (after 


Reduction) amount to 14 ounc. 7 


-penny-weight, 16 Grains being the 
- term required for ſo much a-penny 
white loaf ought to weigh (accord- 
-ing to the aboveſaid Rate) when 
"Wheat is ſold for 23s. 6 d. the 


Quarter. 
Prop. 3. 


One Number being given to be multi- 
plied by another given Number, to 
find the product. 


[In Multiplication there are four 
terms Geometrically proportional, 
whereof, the firſt-is always an Uni- 
ty, or 1, the Multiplicatot and Maul - 
tiplicand are the 'two means, and 


the Produd is the fourth term de- 


mande 
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manded 3; for, as 1 is to the Multi- 
plicand, ſo is the Multiplicator to 
the Product,; or, as 1. is to the 
Multiplicator, ſo is the multipli- 
cand to the Product, Now an 
Unity or 1 being always repreſent- 
ed. at the. beginning of the Scale of 
Numbers (as appears by the eighth 
Rule of the ſecond Chapter) you 
need not there place a pointed 
Cheſſeman to denote it ( being no- 
torious of 1t {ſelf ) but only where 
the multiplicand or multiplicator 
arc found upon the ſaid Scale: when 
therefore any ſuch propofition (Cas 
that above) is made, placing one 
pointed Cheſſeman upon the Mul- 
tiplicator, , and another upon the 
Multiplicand,” as alſo two plain 
Cheſleman upon the fide-rathk at the 
right ends of their reſpeQive Fra- 
tons, and taking the beginnin 
of the line to be always the fi 
termi the queliſov, by the'dixe- 
ions given in the firſt Propoſition 
of this Chapter, find, out a fourth 
OE = 'termn 
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term to thoſe three terms propound- 
ed, which done, that fourtliterthi is 
the Product,you look'tax, 2 


_ Example.” £5 MBy 


. 6$7 being given to be multiply- 
ed by 139,the three terms givet: are, 


'C —19 i $7 


. Unto which, if a fourth be ſought 
for, by the Taſtrudtions delivered it 
the hxſt Propolition of this Chapter, 
it will be found, upon the 22 Fra- 
Aion, at four digits and three Mi- 
nims of the 23 Interval Pet 
oint giyes,, you theſe” Figutires 
bc fy Produ required; Fi - 
What isa wedge of Gold worth, 
that weigheth 4 ounces, 6 penny- 
weight, and 15 Grains, at 31,3 s. 
2.4, the ounce? Here the, weight of 
the wedge ( after; ReduQton ')"Is 
43315, and the ratFofan ounce is 
3- 1582 ; and therefore the terms 
given are, I--- 
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1— 4.3315 —3.15$2— 


Whoſe fourth term T diſcover to 
fall upon the ſixth FraQtion, at two 
digits and one minim of the 33 In- 
terval, which gives'me' theſe hgures 
1368, whereot T take the two firlt 
for pounds Sterling, and the other 
two for the decimal FraQtion of a 
pound Sterling, which (after Redy- 
Rion) amounts to 13 s. 7 d. and 
ſomewhat more, for common rea- 
ſon dictates to me, that it cannot 
be 136 /.nor fo little as 1 }. and 
therefore I conclude the Produd to 
be 13 1.13 8.7 d. as before, being 
the value of - the 4 oznc. 6 penny w, 
and 15 grains, the term required. 
In Multiplication obſerve theſe 
Rules, k 

I. In performing we mens you 
always operate upon the Table towards 
the right band, and upon the fide-rank 
of Alphabets always downwards, tor 
an Unity or x being always the firſt 

D texm, 
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term, you always begin the account 


cf the Alphabets-and Letters come 
prehended betwixt 1, and the term 
placed next to it, from the'lcft fide 
of..the Table,, which will always. 
tend towards the right hand, and 
then. ( by conſequence ).. in laying 
down. the hike diſtance betwixtxthe 
ther, term, and- the Product, - you 
are to. proceed the {ſame way, viz. 
towards the right hand ; for. the 
like rcafon it is, that you are. al 
ways, to work downwargs upon the 
fide-rank, becaule there alfo you are 
-to begin your account from the firli 
Fraction, being that, whereupon 1 

(the firſt term) is repreſented : All 
which, plainly appears by- the -pre- 
miſed Examples. 


2. The Digits and Minims which. 


ere to be taken off from on yer .of 


the terms given, are always ſe t0bcta- 
ken off upon. the: (eft bang; and neutr 
wpon. #be right. . Here, 'by the toms 
g7ven, are intended only the Mylti- 
plicand and Multiplicator, , f0r, = 
r 


j 8 


AA, 14 


F of 


Ludus Mathematics. 67 
firſt term (vis. 1) hath no Highs 
or Minims attending it, bein 
preſented upon the firſt Perpen bo 
lar at the beginning of the Scale of 
Numbers ; but the Multiplicand and 
Mulciplicator may have digits and 
minims attending them, which are 
always to be taken off upon the left 
hand, according to the direQion of 
this Rule, and as is manifeft by the 
Examples aforegoing. 


Prop. 4. 


One number being given to be divided 
by another given number, to find the 


Duaient, 


. As in Multiplication, fo in Divi- 

ion, thereare four terms Geometri- 
cally proportional 3 whereof, the 

Diviſor is always the firſt, an Uni- 

ty or 1, and the Dividend the two 
* mean. terms, and. the Quotient is 
j the faarch_'term required : for, as 
| the Diviſer is to one, (o is the Di- 
| D 2 vidcnd 
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vidend to the Quotient 3 -or, as:the 
Diviſor is to the Dividend, ſo is 1 
to the Quotient : and here'(as in 
Multiplication)-an Unity or 1 be- 
ing always one of- the terms, -you 
need not thereat place a pointed 
Cheſſeman to denote it 3 but only, 
where the Diviſor and Dividend 
are found upon the Scale, :as alſo 
two plain Chefſeman upon the fide 
rank, at the right ends of their re- 
ſpeQive Fractions and then taking 
the Diviſor to be always the firſt 
term in the queſtion, by the direQi- 
ons given in. the- firſt Propoliti> 
on. of this Chapter, -find :out a- 
fourth” term to thoſe three - terms 
propounded z which done, that 
fourth term is the Quotient- re- 
quired. 


Example. 8-8; 404 


6 39893 being, given to be divided 
by 287, the three texms given are, 


287 
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Or, 


287——39893 Rrrnpmengs 
Unto which, if a fourth term be 
found out by the Inſtructions given 
in the faid firſt Propolitiog of this 
Chapter, it will be found at:the ſe- 
cond Hundred of the ſaxth Fraction 
whick gives: this number 139, for 
the Quotient required 3 {o likewile, 
if 3989345 were given to be divi- 
ded by 287, the twſt three -Figures 
of the Quotient would be found 139 
as beforez but ( in tht caſe ) you 
are to- annex unto+ them, two Cy- 
phers, to make the Quotient confiſi 
of five places 3 for that (in this que- 
ſtion)' the Niviſor may be written 
under the Dividend five times, as 
appears by the poſture 
of the numbers here- 3 
unto annexed. 
D 3 
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And therefore (in that caſe) the 
Quotient required will be 13900 3 
which caſe, with divers others (as 
they happen) the Artift (-aftex, he 
perfectly underitands, by practice, 


the nature of this Inſtrument) will 


be wcll able (by diſcretion) to or- 
der, as occaſion ſhall ſerve. 


It a Pipe of Wine (containing 


126 Gyllons) coſt 25 /. 14 s£. 54. 
what is the price of a Gallon there- 
of, according to the ſame Rate > 
Here the'terms in the Queſtion (af- 
ter Reduction) are, 


For (in this cafe) the queſtion 


is, if 126 Gallons give 25.721, 
how much will one Gallon yield ? 
wherefore, procceding according 
to the dircctions aforegoing, 1: find 
the fourth term to relide upon the 
twelfth Fra@tion, at three digits 
and five minims of the tifth Inter- 
val, where I tind theſe Figures re- 
pretentcd, 


LETT. 


- 
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preſented, viz. 20377, which (in 
reaſon) I conceive to be a decimal 
Fraftion of a pound Sterling, and 
(after Reduction thereof) diſcover 
it' to repreſent 4 17. I d. and fo 
much is the value of every Gallon 
in the Pipe, and the Quotient re- 
, quired, In F/vifion, for taking-off 

the Digits "1d Minims, obſerve 
this Rule. 

When the digits and minims are ta-' 
ken off fromthe right hand of the Die 
viſor, take-the digits and minims pla 
ced on the left band of the Dividend; 
and when on the left hand of the Divi 
ſor, take them from the right hand of 
the Dividend. For the ready difco- 
very and taking; off, the digits: and; 
minims in Mzltiplication and Diviſt- 
on, let this Hexameter be remembred. 


Multiplica ler ſed divide dextr- 
1 fhifhwes oof. 6 


Multiply by th' riglit hand, with 
both the hands divide. - . 
D 4 Prop. 
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Prop. 5. 


Two Numbers being given, to find a 
third Geometrically proportzonal 
unto them, and to three, a fourth, 
and to four, a fifth, &c. 


This Propoſition may be reſolved 
by the dirccions given in. the ſixth 
Rale of the laſt Chapter 3 for, ha- 
ving two'terms given, and placing 
Cheſſemen upon them, as alſo' at 
the right ends of their 'reſpeQtive 
FraQtions, as in the aforegoing Pro- 
politions, if you (C by the ſaid ſixth 
Rule) find a third term to the two 
other given terms, that third is the 
term you look for. : 


Example. 


If 2 and 4 be the two terms gi- 
ven, a third proportional unto them 
(by the fixt Rule of the laſt Chap- 
ter) will be found upon the 33 Fra- 


ion, 
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tion, at two digits and two mi- 
nims of the 19 Interval, which petit 
repreſents 8, the third term rcqti- 
red : In like manner, you may pro- 
ceed to find a fourth term to-thoſe 
three, which will be 16, anda fifth 
to thoſe four terms found; which 

will be 32, &c. And ſo you may 
(by this means) ere a rank+oft 
numbers Geometrically proportio-! 
nal, which in Arithmetick is called 
{| Geometrical: Progreſſion. 


Prop. 6. 


To extra the ſquare root of any Num-* 
ber given under 10000000000; - 


| I. Prepare the Square-number' gi- 

ven for Extrafion ( 45 in Vudlgar | A-- 
| rithmetich,) by ſubſcribing a'point un-" 
| der each other figure; beginning with 
the-laft firſt: So theſevnumbers: fol-' 
lowing being: given for Extraction, 
and. i as- aforeſaid,” will: 
fand thas, " ©!j 398153925) 

SE $ Mal 
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328153225, 1452753225"; | 


And fo many points as are in that. 
manner ſubſcribed, of ſo. many h- 
gures will the root conliſt,- viz. in. 
theſe Examples of hve figures. 

2, Place a pointed Cheſſeman at 
the number given, and likewiſe another - 
= the fide-rank; at the. left end of 
the, Frattion, whereupon the number - 
given is ſcituate 3, this done, by the ſe- 
venth Rule of the laſt Chapter, find 
the half diſtance betwixt the point of 
the number given, and the left .end of 
the Fraction, whereon it. is placed,' as - 
alſo ( by the tenth Rule of the ſame 
Chopter ) the half diſtance of that Fra- 
Chon " the fide-rank,;' All this per-. 
formed, if the firſt point towavds the. 
rght hand happtn 40 fall wider the firſt 
figere: of the number giver, and there- 


be.no odd FraBin a fdemrank,, 
then the paint; rs Fer Aiſtohte 
cf tix: Frattion of ghe number given, 


meet s 
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meets with the Frattion of the Dalf di- 
ftance in the fide-rank, will ym you - 


the-root required. 
Example. 


Let 328153225 be the ſquare 
nutmber-given, and the root there- 
of required, . This number admits 
five points to be ſubſcribed-under it, 
(as appears before) and is found up- 
onthe -19 Fradtion at five digits of 
the 21 Interyal, alſo the half' di- 
fiance thereof ( by the ſeventh Rul:! 
of the laſt Chapter) is likewiſe dif- 
covered at two digits and three 
minims of 'the 11 Interval, as alſo 
the half diſtance in the ſide- rank (by 
the tenth-Rule of the ſaid laſt Chap. 
ter) upon the. tenth Fraftion 3 . 
wherefare, if I place another point= 
&d | Cheſſeman upon: the ſaid 10+ 
Fraction, - at two digits and three - 
rnainims of -the \'1 x Interval (being . 
the ſame.wich the half diſtance up--- 
ori the WIT of the number gi- - 
Ven). 
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ven) that point will diſcover theſe 
Figures 18115, being the Root xe- 
quired. 

3. But when the firſt point towards 
the right hand happens to fall under 
the ſecond figure of the number given, 
and there be alſo an. odd. Fraftion wp- 
on the fide-rank,, proceed ( as in the 
laſt Rule) to find the half diſtances 

n the Fraflion of the number given, 
and glſo upon the fide-rank: Howbeit, 
to diſcover the true FradGion, upon 
which; the Root (in ſuch caſe,) 15:10 be 

found, acconnt three Alphabets down- 
wards. from the balf diſtance. upon the 
fide-rank, (in regard the. firſt figure of 
the'number given hath no paint under it ) 
and there p!ace another plain Cheſſeman\, 
Alſo (in regard of the odd Frattion up-: 
on the ſide-rank,_) account in like man- 
ner. three Alphabets towards the right- 
band from the; half. diſtange, wpon the 
Fradjon where;the: nungher. given s:ſei=! 
tuate, and there Jikeruiſe place anathen 
pointed Cheſſeman : All this performed, 
in.the angle of Poſition, -mbere 3he-'laſt, 
= © _ us 


cc, ——— _——— — —{ —— <<” 
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placed Cheſſeman meets with the trut 
Fratien of the root ( before found upon 
the ſide-rank,) you ſhall diſcover the root. 
required. 
Ii Example. 


Let the Square-root of the num- 
ber ſubſcribed be deſired. 


1452753225 


This number is found upon the 
ſixth Fraction, at one digit of the 31 
Interval, and the half diltance there- 
of, at three Minims of. the 16-Inter- 
val, as alſo the half diſftance-in the 
{ide-rank upon the third Fra@ion 
but becauſe I find no point. under. 
the firſt. Figure, I account upon the 
ſide-rank three Alpabets downwards. 
from-that thixd Fraction, and there- 
uppn-{et. another plain Cheſfeman at 
the left. end. of the. 2 1 Fraction. Al- 
ſo,. inxegard (in thisca(e) the fifth, 
Fraction inthe fide-rank is an. od 
FraGion, 1 likewiſe :account oo 


— - - 
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Alphabets rowards the right hand 


from the half diſtance upon the Fra- 
Eon, - where the number given xe« 


fides, and thereupon place another. 
pointed Cheſleman at- three minims. 
of the 34 Interval; All this thus - 


aCted, 1 find theCheſſeman laſt pla- 
ced, to meet with the 21 Fraction. 
(being the true Fraction of the root, 
as aforeſaid) at three minims of the 
ſaid 34 - Interval, where, having 
placed another pointed Qhefſeman, 
I diſcover theſe hguncs 38 115,being 
the root ſought for. And here, . Ict 
me give you this Rule once tor all, 
That. whenſoever there is 10 point under 
the firſt figure of the number-given, you 
are to account upon the fide-rank three 
Alphabets downwards from the half 
diftence there found, and when there 
i an odd Fratiion upen- the fide-rank, 
you are likewiſe to account three Al- 
phabets upon the Fraftion of the number 
groen towards the vight hand from the 
half diſtance found upon that Frattion, 


as-you find'it -praGtifed in:the- Jati - 


Exame 
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Example, Nate alſo, that when'yau: 
have more. Figures diſcovered upon 
the Table for the'root, than. the 
nurnber given. requires, thoſe that - 
exceed are a decunal Fraction be- 
Idnging- to the . Root 3. likewiſe, 
when:a mixt number is given, you 
axe to {ub'cribe the points only un- 
der the ſignificant figures thereof. . 
And therefore it theſe two num- - 
bers, viz. 43623, and 1762.8 were: 
given 3 the Square root of the hiſt 
would be 208.86, and of the other. 


' 41.985, All which obſervations,and - 


the like (after ſome practice upon the 
Table). common rcaſon will dictate. 
unto-you... 

| Prop. 2 


To wel the Cube-root of any number 
' giverunder IOODPOOCOOGOOOOO, . 


ey Proparie: ahe Cube-nember gine 
ta; _ eres" on "nv. he edrith 
—_ 4 Wo aender - 


05 ths js, ent igang _ 


"WM2 ny 
y __ 
in $1: oe 
- . + T8 
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The laſt firſt : So the number hereaf- 


ter following prepared for Extra- 
Qion, -will-ſtand thus. . 


2219894066t25; Vn 


And ſo many points asare in: this 
manner ſubſcribed,' of ſo many Fi- 
gures will the root conſiſt, accord- 
ing to the- aforeſaid Obſervation of 
the Square-root. 

2.: Place a pointed Cheſſeman at 
the-number given; and likewiſe another 
_= the fide-rank,, at the left end of- 
the Fraftionupon which the number gi-- 
ven is ſcituate ; this done, bythe eighth 
Rule of the laſt Chapter, find the third- 
part of the diſtance betwixt the point of 
the number given, and the left end of 
the. Frattion whereon it is placed, as- 
alſo upon the fide-rank ( by tht eleventh 
Rule of the ſame Chapter) the third 

part of the diſtance betwixt' that Fia- 
Gon and the *firſt _ All this 
performed, when the firſt figure. of the 
meanber. given. 10wards the Joft” ws 

FF. att. 
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hath a point placed under'it, and you 
find no odd:FraGien or Fractions wpon 
the fide rank, then the point where the 
third part of the diſtance of the Fra- 
ion of the number given, meets with 
| the Fradlion of the third part of the di- 
| ſtance in the ſide-rank, . will diſcover 
| wnto you the Cube-root required. 


Example. 


 - Let 2219894066125 be | the 
/ Cube-number to be extratted 3 this 
number admits five points-to:be ſub- 
ſcribed under it (as appears above) 
and is found upon the 13 Fraction 
at five digits of the 17 Interval, al- 
ſo the third part of the diliance, ec. 
(by the eighth Rule of the laſt Chap- 
ter) at three digits and four minims. 
of the ſixth. Interval, and likewiſe 
the third part of the diſtance in the: 
lide-rank; (by the 11 Rule of the, 
laſt Chapter) upon the 5. Fraction 3. 
whercfore, it 1 place another point=. 
cd Chefſeman- upon. the ſaid __ 
as 
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Fraction, at three digits and four 
minims of the ſixth Interval, (being 
the ſame with the third part of the 
diftance upon the FraGtion of. the 
number given) that-point repreſents 
theſe figures 13045. being the root 
you look for. [= 

3. But when the firſt point towards 
the right hand happens to fall under 
the ſecond or third figures of the num- 
ber given, and there be alſo one or two 
odd Frattions upon the fide-rank,, pro- 
ceed (45 iti the laſt-Rule) to find the 
third part of the diſtance, 8c. upon the 
Fraftion of the number given, and al- 
Jo upon the ſide-rank, Howbeit, to diſ=- . 
cover the true Fraftion, upon which the 
root (in ſuch caſe) is to be found, for 
every figure which the ſaid firſt point 
bath towards the left band ( being ne+ 
ver more than two) account two' Alpba- 
bets. downwards from the third: part 
of: the diſtance found upon the ſide-vank; 
and thereplace another plain Gheſſeman 3 
alſs for every odd Frattion, (which will 
never likewiſe exceed two) account in 


like . 
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like manner two Alphabets towards the 
right hand from the third part of the di- 
ſtanee whon the Fraftion, where the 
number given is ſcituate, and there 
likewiſe place another pointed Cheſſe- 
man. All this performed, in the an- 
gle of Poſition, where the laſt placed 
Cheſffeman meets with the true FraGion 
of the root (before found upon the ſide 
rank) you ſhall diſcover the root requi= 
reds 


Example. 


| Let the Cube-root of the number 
under- written be deſired. 


64192192064 


This number is found upon the 30 
Fraction, at two digits and hve mi- 
nims of-the third Interval, and the 
third part of the difiance, &c..( by 
the. eighth Rulc of-the laſt Chapter) 
at four digits, four minims, and 
ſomewhat more of the hiſt Interval, 
as allo the third part of the diſtance 
. in 
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In the ſide-rank (by the 11 Rule of 
the laſt Chapter, upon the' 10 Fra- 
ction 3 . but becauſe I find. the-firlk 
point of the number.given to have 
a figure before .it towards: the left 
hand, I account two - Alphabets 
downwards from the third part of. 
the diftance found . upon the fide- 
rank (viz. From the 10.to the 23 
Fraction) and there place another 
plain Cheſſeman, which 22 FraQi- 
on is the Fraction, .whereupon the 
root is to be found, and therefore I 
place there-another plain Cheſſeman. 
Again, for the two odd Fractions 
(viz. the 28 and 29) I account four 
Alphabets towards. the right hand 
from the third part of the diſtance 


upon the FraQion of the number gi- 


ven,and there likewiſe place another 
pointed Cheſſeman. All this per- 
formed, I find the Cheſſemar laſt 
placed to meet with the 22 FraGi- 
on (being the true. Fraction of the 
root, as aforeſaid) at. four digits 
and four minims, and ſomewhat 


more. 
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more of the 25 Interval, where ha- 
ving placed another pointed Cheſſe- 
man, I diſcover thefe figures 4004, 
being the root required. So 172, 68 
being: propounded to be extracted, 
the Cube-root thereof will be found 
upon the 27 Fraction, at three di- 
gits of the 31 Interval, where you 
{hall tind theſe figures repreſented 
55686, whereof (common Sence 
tells me) five are the Integers, and 
the reſt of the Figures are a decimal 
Fra@ion of the root, ſo (as In that 
Example) the true root ſought for 
(after ſeparation of the Integral 
part from the broken part thereof ) 
is 5, 5686, | 
Here I might proceed to ſhew a 
farther uſe of this Inſtrument for the 
reſolving of divers other Propofiti- 
ons in Arithmetick and Geometry 3 
as, Betwixt two numbers given, to 
' diſcover one, two, or More mean 
Proportionals, to three numbers given, 
20 find a fourth in a duplicated or 
triplicated Proportion > To work Rules 


TRENT 
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of plural Proportion iT he double Golden 
Rules dire and Inverſe ; The Rules 
of Fellowſhip, Alligation, Falſe pofi- 
tion, '&c. But I have deemed thelt 
(at. preſent )) ſufficient .to ſatisfhe 
the Curioſity of the . Pratiitroner, 


who in obtaining the knowledge of : 


theſe, (if he cſtcem them worthy 
his pains) mgy be thereby fo per- 


tetly acquainted with the nature 


of the Table, that he may afterwards 
be able to reſolve not only the Pro- 
politions above-mentioned, but all 
others, which may be performed by 
Arithmetick cither Vulgar or Arti- 
ficial; and (perhaps upon further 
Scrutiny) ſome others allo, which 
cannot bz reſolved -without Symby- 
tical Arithmetick,, uſually called Al- 
gebra. All which, I will hereafter en- 
deavonr allo to explain, (as vacancy 
from other more pertinent Afﬀaigs 
will permit) together with the Fa- 
brick and ule of a Trigonometrical 
Table of Proportion for the reſoluti- 
on of Plain and Spherical Triangle . 
Dn oy 4 
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if I (hall find the pains herein alrea-. 
dy taken, may obtain gratcful Re- 
ception. This TraQtate being (in- 
deed) only intended as an Eſchan- 
t;llon.,, or glimpſe of that which 
may be us upon this and the 
other above-ſaid Table appticable to 
Trigonometry. Preſtat panca avide diſ- 
cere, quam multa cum tedio devorare, 
Eraſm, #n Coll. rel, 


Ladus Mathematicus, 89 © ; 


